This paper presents experimental testing of the cutting ability for indexable cutting inserts. The main goal will be to select a suitable test for determine the cutting abilities of cutting inserts. Nowadays all manufacturers want to achieve lower cutting forces so can permit higher speeds and feeds, without increasing the risk of chipping. For evaluating we had to design such testing procedure that it would be possible to compare and evaluate the cutting ability of the selected cutting inserts used for tests. In today's competitive global market, quality and precision is the most important parameter. Tight tolerances and urgent deadlines are normal. In the machine tool business, companies must keep their cutting edge, or your company will lose its competitive edge.
Introduction
The development is so fast, and the requirements of the customer are still growing, is required to begin with the tests which are not demanding on time and are sufficiently accurate. Today the customer demands quality tools, reasonable price and quick delivery time. Nowadays, the security margins are so tight, that even our safety depends on the quality of the materials that we use every day, so it is very important to be able to manufacture parts at high level of productivity or quality. Parallel to the materials development there was also the improvement of tool materials, especially ceramic tool materials. The present invention relates to a high performance coated cutting tool insert particularly useful for turning and tough hardened steels in the area from finishing to roughing in wet and dry conditions at high cutting speed, having the ability to withstand high temperatures.
Test Description
Thanks to a large number of tested inserts was better to choose the direct short-term cutting test. The cutting ability test will be done by the front test. It is necessary to select a sufficiently large diameter of the machined material for the inserts with a higher cutting ability not to cut away the whole material front and not be sufficiently worn out under the selected cutting parameters at the same time. This way it would not be possible to measure requested diameters on the tested front of a machined material.
The contact phenomena on the tool flank surface are of interest because understanding them allows the explanation of tool flank wear and the formation of surface integrity of machined surfaces on workpieces.
Normally, abrasion, adhesion, diffusion and oxidation types of cutting tool wear are discussed in literature on metal cutting. However, in the machining of difficult-tomachine materials and in high speed machining, plastic lowering of the cutting edge is the predominant cause of premature tool failure. This is due to the plastic deformation of the cutting wedge (a part of the tool between the rake and the flank contact surfaces). 
Machined Material
It is advisable to select a higher quality of the machined material with worse machinability for more impartial testing [4, 6] . We have selected the 42CrMo4 material. This is a chrome-molybdenum steel suitable for being tempered in oil. It has increased resistivity against drawing and can be used in increased temperature up to approx. 500 °C. Alloyed heat treatable steel with a typical tensile strength of 900 -1200 N/mm². For automotive and aircraft components with high toughness as axle journals, gears, tyres, etc. 
Indexable Cutting Insert
We selected eleven up-to-date types of exchangeable cutting inserts from five manufacturers as the tested material (see in Table 2 ). Each test was carried out three times so we could reach the accuracy and precision of each test. 
Cutting Condition
The cutting parameters, i.e., feed and cut depth is identical for each test. Only revolutions will be change. The cutting depth ap must be selected not to be larger or even to the biggest radius of the tip of the selected indexable cutting insert. This would cause faster tool-wear of the insert and non-objectivity of the whole testing. 
Chosen Turning Lathe
With regard to the experiment requirements we selected the turning lathe SU 50A for the testing with the maximal turning diameter above the machine bed 500 mm, maximal turning length 1 500 mm and the maximum revolutions 1 400 rpm, what is sufficient for the test [2] . It had to be necessary to provide the maximum rigidity for the machine and testing tools as well. 
Figure 2 Used SU 50A Turning Lathe

Measured Values
Comparison of Measured Values
If we want to compare the cutting ability of insert, it is necessary to select some parameter. In case of this experiment it would be the most suitable to select the time Tn. This is the time of tool life for one edge under selected cutting conditions. Among the inserts with the best cutting ability are numbers 1 and 2 from Pramet manufacturer. Both inserts are made from 6610 material. With regard to the chip creation with these inserts we could say that the number 1 has much more better chip creation, which is very important parameter during machining. The item number 4 has worse tool life and also zero back angle. The suitable insert for semi-rough cutting to finishing would be the insert number 9 from Mitsubishi manufacturer.
One of different causes of cutting ability of the inserts (6610 and 6640 coated materials) from Pramet [7] is also different coating material. For 6640 material it is a thin coat layer with TiCN support layer applied by the MTCVD method and for 6610 material it is a thick coating with the Al2O3 support layer applied by the MTCVD method.
The final results for the whole test, and their evaluation were very surprising. Tests showed that between the best and worst cutting ability insert that is more than 80% worse than the number 1 lies the number 6 with an atypical shape and 8030 material. [3] Specially coated inserts have elevated performance since their introduction, and continue to do so. And, they show further potential for future development. The toolmaterial science of coated inserts is very much a hightech area today. The values v15 are cutting speeds for 15 minutes of tool-life, deducted from the graphs No. 1-11. The tool-life should be 15 minutes at the cutting speed. If we compare the cutting speed vc, which are recommended by manufacturer, you can notice significant differences. The manufacturer specifies the conditions for material with 180HB hardness and grade of machinability 14b. This is the main difference in cutting speeds because the material used for our experiment has a 280 HB hardness and grade of machinability 10b. Generally, the sintered carbide inserts are used for more difficult cutting material at cutting speed approximately 100 m/min.
Evaluation of Experiment
Technical and Economical Evaluation
Figure 3 Economical Comparison of Different Inserts
We can notice two types of inserts, which are significantly more expensive. They are the items 6 and 7, from the Pramet and Sandvik. Item 6 has the lowest cutting power and also has the highest price. It was suggested not to use an insert for material with worse machinability and not to use at higher cutting speeds. Also Sandvik insert does not have a satisfactory tool-life according to price parameter. This insert should be rather looking for apportunities in the stainless steel machining as recommended by the manufacturer. The cost of others inserts are not too different. The best price appears items 1 and 2 due to cutting power.
CONCLUSION FOR EXPERIMENT
The development of the cutting tools has a held a key position in this time. The technology of the machining processes has been improved contributions from all the branches of industry area with an interest in machining.
For better cutting ability comparison the best would be to test on different quality materials and change feed speeds or chip depths. The aim was to select indexable cutting insert for use at semi-rough and finishing operation and compare their cutting power, compile dependency of tool-life on cutting speed.
These tests showed that the best cutting ability is performed by two Pramet inserts, made of the 6610 material and marked as CCMT 120408E-48 and CNMG 120408E-M. Another advantage of Pramet inserts is also their low purchase price.
The 5.199,-CZK was calculated as cost of inserts for the experiment. The 4.350,-CZK was cost of material. The total cost of the experiment, without energy and labor, have been established on 9.545,-CZK. The measurement of tool-wear on the cutting edge has not a larger meaning and the measurement of the size will not show any detailed information at this experiment. Before starting our next project it would be a better to compare a cutting power on the various grades of steel or change the feed rate or depth of the chip.
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